Objective: To evaluate the effectiveness of the Active Communication Education (ACE) program for older people with hearing impairment and to investigate factors that influence response to the program. The ACE is a group program that runs for 2 hr per week for 5 wk.
or who continue to wear aids but still experience communication difficulties that warrant further intervention (Malinoff & Weinstein, 1989; Newman et al., 1991; Stark & Hickson, 2004) . Thus, for these three groups (i.e., nonaid users, unsuccessful aid users, and aid users who require more help) we argue that alternative rehabilitation options are necessary.
A number of researchers and clinicians have suggested that older people with hearing impairment would benefit from other forms of rehabilitation such as individual or group communication programs (Chisolm, Abrams, & McArdle, 2004; Kricos, Holmes, & Doyle, 1992; Lesner, 1995) . This is also referred to as aural rehabilitation, however we consider "communication program" to be a more readily understood description that more accurately reflects the nature of such interventions, and is thus the terminology that is used here. Numerous communication programs have been described and some have been subjected to empirical evaluation (Abrams, Hnath-Chisolm, Guerreiro, & Ritterman, 1992; Beynon, Thornton, & Poole, 1997; Chisolm et al., 2004; Kramer, Allessie, Dondorp, Zekveld, & Kapteyn, 2005; Norman, George, Downie, & Milligan, 1995) .
The emphasis of the majority of programs evaluated so far has been as an "add-on" to hearing aid fitting. Norman et al. (1995) compared outcomes for two groups of participants, both fitted with hearing aids; one group received an additional communication program after aid fitting and the other did not. The program consisted of three, 2-hr group sessions and was said to cover hearing loss and hearing aids, hearing tactics, lipreading, and relaxation techniques. Outcomes were measured in terms of reported aid use and benefit, and no differences were found between the two groups. Similar nonsignificant results were reported recently by Kemker & Holmes (2004) , who compared three groups of participants-one that received hearing aid only, one that received aid/s and a prefitting program, and one that received aid/s and a postfitting program. In contrast, Abrams et al. (1992) , Beynon et al. (1997) , and Chisolm et al. (2004) reported that subjects who received a group communication program in addition to hearing aid fitting, showed a greater reduction in self-reported hearing and communication difficulties. They used measures of outcomes related to the effects of hearing impairment in everyday life (rather than measures of aid use and benefit); Abrams et al. used the Hearing Handicap Inventory for the Elderly (HHIE; Ventry & Weinstein, 1982) , Beynon et Demorest & Erdman, 1987) . This highlights the importance of selecting appropriate outcome measures that tap into the expected benefits of a communication program (Hawkins, 2005; Sweetow & Palmer, 2005) . In addition, a limitation of all studies on group communication programs has been the lack of inclusion of a placebo intervention as a control for the confounding effects of treatment contact. Participants who receive the additional group communication program, over and above hearing aid fitting, receive additional contact with a clinician and with peers who have hearing impairment. Kricos et al. (1992) and Kricos & Holmes (1996) studied the efficacy of individual communication programs for older adults who were experienced hearing aid users. In their 1992 study, they found no treatment effect for a group who received communication training compared with a group who received no training (N ϭ 13 per group) using the HHIE and Central Institute of the Deaf Everyday Sentence Test (Harris, Haines, Kelsey, & Clack, 1961) as outcome measures. In 1996, they compared the pre-and post-Connected Speech Test (Cox, Alexander, Gilmore, & Pusakulich, 1989) , HHIE and CPHI scores of a no treatment control group, a control group who received traditional auditory training and an experimental group who received active listening training (N ϭ 26/group, ages 52 to 85 yr). Thus, they included one group that controlled for the possible effects of increased treatment contact. They showed that for the experimental group participants only, there were significant improvements in auditory-visual speech recognition in noise, and some aspects of psychosocial function (e.g., problem awareness, acceptance of loss).
More recently, Kramer et al. (2005) reported on outcomes with an individual home communication program. Participants are required to work through five audiovisual presentations (either on video or DVD) and an accompanying booklet. Participantsthat a group of participants who received hearing aid/s and a communication program showed greater short term gains than a group who received hearing aid/s only, but there were no differences between groups in the long term. These studies highlight the importance of measuring the sustainability of the effects of rehabilitation (Hawkins, 2005) .
In the present study, we examined the effectiveness of a newly developed communication program for older adults. Effectiveness refers to whether or not a particular type of intervention or treatment works under typical real-life conditions (Cox, 2005; Gagné, 2000) . The Active Communication Education (ACE) program was developed at The University of Queensland from the program of research of the first two authors . It is a community-based group program, facilitated by an audiologist or speech pathologist and is designed for older people with hearing impairment, with and without hearing aids (Hickson, Worrall, & Donaldson, 2004; Hickson, Worrall, & Scarinci, 2006, in press) . It is therefore designed as a supplement to hearing aid fitting and as an alternative. It runs for 2 hr per week over 5 wk and involves both people with hearing impairment and their significant others (e.g., spouses, relatives), with between 6 to 10 participants in each group, considered to be an optimum number for group programs of this type (Lesner, 1995) . The ACE program targets the communication difficulties experienced by older people with hearing impairment in everyday life through a problem solving, interactive approach. In terms of the World Health Organization International Classification of Functioning Disability and Health (ICF; World Health Organization, 2001) , the aims of the program are to reduce the communication activity limitations and participation restrictions experienced by older people with hearing impairment and improve their quality of life and well-being.
The overall aim of this project was to evaluate the effectiveness of the ACE using multiple data sources and methods: 1) pre-post program questionnaires of hearing participation restrictions, communication activities, well-being and quality of life were compared with results obtained for a control group who received a placebo social program; 2) post-ACE program outcomes were recorded for participants; and 3) the qualitative comments of participants were analyzed. Outcomes were measured immediately after completion of the ACE program and 6 mo later. In addition, variables that we thought might contribute to outcomes of the ACE program were investigated. These were age, gender, hearing loss, hearing aid use, involvement of significant others, and attitudes to hearing impairment. The specific hypotheses to be tested with the pre-post program questionnaires were as follows:
1. There will be greater improvements in measured communication participation restrictions and activity limitations, well-being, and quality of life for participants who complete the ACE program than for a control group who complete a placebo social program. 2. There will be significant reductions in measured communication participation restrictions and activity limitations, and improvements in well-being and quality of life for participants who complete the ACE program. 3. If there are improvements in measured communication participation restrictions and activity limitations, well-being, and quality of life after ACE, these will be maintained at 6 mo after the program.
METHODS

Research Design
The design of this double-blinded, randomized, controlled trial is depicted in Table 1 . Participants were initially assessed and then randomly allocated to one of two groups: Social ϩ ACE or ACE only. A block randomization process was employed such that blocks of 8 to 10 participants were allocated to each of the participant groups after their initial assessment. This approach was used rather than individual randomization because we needed to take into account the practical consideration of forming groups of older people with hearing impairment that could function in locations convenient to participants. Thus, participants who came from similar geographical locations were formed into a block before they were allocated to one of the two groups.
To control for the possible confounding effects of social contact and general involvement in the project (i.e., the Hawthorne effect), one group of participants took part in a placebo intervention which we refer to here as a social program, before participation in the ACE program. The social program involved the same amount of face-to-face contact with a group (i.e., 5 ϫ 2-hr weekly sessions) and the same group facilitator ran both the ACE and the social programs. The content of the social program covered general communication issues and is described in more detail in the Procedure section. The reason that the participants who attended the social program were subsequently offered the ACE program was that, for ethical reasons, it was not considered appropriate to withhold the potentially beneficial intervention (i.e., ACE) from these participants.
Participants were blinded to group membership and were told that they would be attending either a 10-week program (Social ϩ ACE) or a 5-wk program (ACE only) about communication. In addition, participants received the same assessments before and after the social program (Test 1-Test 2) as the group who received the ACE only. All participants were assessed before and after ACE (Test 2-Test 3) and were followed up 6 mo after completion of the ACE (Test 4). To avoid any potential bias, all assessments conducted before and after both programs were undertaken by researchers blinded to group membership.
The research design allowed for within-group comparisons over time and between-group comparisons of the effect of the social program with the effect of ACE. Power calculations before the commencement of the study indicated that a sample size of 102 participants per group was required for the study. This was based on the planned between-group comparison of the change associated with ACE and the change associated with the social program, with a significance level of 0.05 and a power level of 0.8. Pilot data on a group of seven older people estimated a medium effect size of 0.5 for the ACE, based on the HHQ and QDS measures.
Participants
Participants were recruited to the project by the researchers giving presentations to seniors' organizations, community groups, support organizations for people with hearing impairment, and retirement villages; mailing out information to older people on The University of Queensland 50ϩ research register; and via advertising in community newspapers. The program was identified as ACE and described as a "sociable and interactive group program aimed at improving the communication skills of older people who are hard of hearing in everyday life." In early efforts at recruitment we referred to the involvement of people with hearing impairment but it became clear that the preferred term of our target population was hard of hearing. A total of 304 people expressed interest in participation and attended for a screening assessment. There were 175 women (58%) and 129 men (42%) between ages53 and 101 (mean ϭ 73.68 yr, SD ϭ 8.47). Presentations directly to groups of older people proved the most successful means of recruitment, with 84% of potential participants coming from this method of recruitment. Fifteen percent were recruited through newspaper advertising and 11% from the research register.
Inclusion criteria for the study were: evidence of hearing impairment (i.e., pure-tone average at 500, 1000, 2000, and 4000 Hz of Ͼ25 dB HTL in at least one ear); ability to communicate in the group environment as assessed by the researchers; no significant self-reported memory problems; no significant self-reported history of neurological impairment; and attendance at three or more program sessions. Sixteen percent of the original 304 participants (N ϭ 49) were found to be ineligible for inclusion in the study for the following reasons: no evidence of hearing impairment (N ϭ 40), problems communicating in a group setting (N ϭ 5), a history of stroke (N ϭ 2) or significant memory problems (N ϭ 2). A further 20% decided they were not interested in attending after the project was described to them in more detail, and 5% did not attend sufficient sessions to be included in the analysis. A decision was made by the research team that participants would need to attend a minimum of three group sessions of either the Social or the ACE program to be included in the analysis. The rationale for this was that we believed that participants were unlikely to receive positive benefits from attending only one or two group sessions.
The final number of participants who took part in the study was 178, and the demographic information about the Social ϩ ACE and ACE only groups is shown in sions. The reason there were fewer participants in the Social ϩ ACE group than in the ACE only group is that more of these participants withdrew after the randomization into groups. Even though participants were advised they would be attending either a 5-wk or a 10-wk program on communication, more withdrew after being told that a 10-wk commitment was required, than after being told that they were to attend for 5 wk. Chi-square statistics indicated no significant difference between the numbers of males and females in each group [Chi-square ϭ 1.52, df ϭ 1, p ϭ 0.218]. Independent samples t-tests showed no difference between the ages of the two groups [t ϭ 0.336, df ϭ 176, p ϭ 0.737], nor between the hearing levels [t ϭ 0.853, df ϭ 176, p ϭ 0.395]. Participants were asked if they had ever been fitted with hearing aids and how much they currently used aids. It can be seen from Table 2 that 46% of the total group had never been fitted with hearing aids. There was no difference in frequency of hearing aid fitting between groups [Chi-square ϭ 2.14, df ϭ 2, p ϭ 0.343]. Of those who had been fitted with either unilateral or bilateral aids, 17% reported never wearing their hearing aids, a further 15% wore aids less than 1 hr per day and the remaining 68% wore their aids regularly for at least 1 hr per day. There was no difference in the frequency of reported hearing aid use between the Social ϩ ACE and the ACE groups [Chi Square ϭ 5.1, df ϭ 1, p ϭ 0.404].
In the ACE only group, 36% of participants had a significant other who attended at least one group education session, and in the Social ϩ ACE group this occurred for 32% of participants. The difference between these figures was not significant [Chisquare ϭ 0.30, df ϭ 1, p ϭ 0.582]. The majority of participants in both groups (75% in the ACE group and 81% Social ϩ ACE group) lived in their own home. Remaining participants mostly lived in retirement villages (18% in ACE group and 17% in Social ϩ ACE group). Approximately half of the participants lived with their spouse (53% ACE group and 54% of the Social ϩ ACE group) and two participants in each group lived with one of their children. The remaining participants in each group lived alone. Overall, the most common reasons given by the total sample of participants for wanting to be involved in a communication program were: to learn strategies to help with hearing difficulties (47.2%); because of hearing problems in group situations (30.9%); to improve communication (29.8%); and because of problems with TV/radio (26.4%).
Materials
Outcome measures used in the study needed to reflect the aims of the ACE program (i.e., to reduce the communication activity limitations and participation restrictions experienced by older people with hearing impairment, and improve their quality of life and well-being) and items needed to be appropriate for participants. A range of self-report questionnaires were selected on this basis. Those that were administered before and after the social and ACE programs, and at the 6-mo follow-up (i.e., Tests 1, 2, 3, and 4) were:
• The Hearing Handicap Questionnaire (HHQ; Gatehouse & Noble, 2004 ) is a measure of participation restrictions. It consists of 12 items, which measure "emotional distress and discomfort, social withdrawal, and general restriction on participation" (Gatehouse & Noble, 2004, p. 88) . Example items are "How often does your hearing difficulty restrict the things you do?" and "How often do you feel tense or tired because of your hearing difficulty?" Response options are Never (1), Rarely (2), Sometimes (3), Often (4) and Almost always (5). Total scores range from 12 to 60 with higher scores indicative of more participation restrictions. The authors state that preliminary factor analysis showed that the HHQ had a single factor structure. In order to investigate the psychometric characteristics of the questionnaire further in the present study, inter-item correlations were calculated for results obtained for all 178 participants before their involvement in either group program (Test 1 for those in the Social ϩ ACE group and Test 2 for those in the ACE group). ).
• The Self-Assessment of Communication (SAC; Schow & Nerbonne, 1982) was included as a measure of communication activity limitations. It has six items related to communication (e.g., "Do you experience difficulties when speaking with one other person?") and four that are more about participation restrictions (e.g., "Do you feel any difficulty with your hearing limits or hampers your personal or social life?"). Response choices are "Almost Never or Never" (score ϭ 1), "Occasionally, about one fourth of the time" (score ϭ 2), "About half the time" (score ϭ 3), "Frequently, about three fourths of the time" (score ϭ 4), and "Practically always or always" (score ϭ 5). Total scores range from 10 to 60 with higher scores consistent with greater difficulties. As little psychometric information was available on this questionnaire, the factor structure and internal consistency were investigated using the data obtained in the present study. Despite the apparent differences in the nature of the items (i.e., some focusing on activity and some on participation), Principal Components Analysis showed that all loaded on a single factor that accounted for 51.7% of the variance in scores. Cronbach's ␣ of 0.90 indicated good internal consistency.
• The condensed version of the Ryff Psychological Well-Being Scale (Ryff; Hoen, Thelander, & Worsley, 1997) is not communication or hearing specific and has 24 items on general well-being. Example items are "I have confidence in my own opinions even if they are contrary to the general consensus" and "The demands of everyday life often get me down." Response options are on a 6 point scale from Strongly disagree (1) to Strongly agree (6). Twelve of the 24 items are negatively worded, for example, "The demands of everyday life often get me down." Scoring of response options is adjusted for such items. Total scores range from 24 to 144 with higher scores consistent with greater wellbeing. It has been found to be sensitive to the effects of communication disability in older people with aphasia (Cruice, Worrall, Hickson, & Murison, 2003) and Scherer & Frisina (1998) reported a relationship between hearing impairment and subjective well-being using a different measure.
As there was little information available on the psychometric characteristics of the scale, factor structure and internal consistency were evaluated using the data from the present study. A Cronbach's ␣ of 0.88 was obtained, indicative of good internal consistency. Principal Components Analysis showed that all but four items loaded on a single factor that accounted for 29.72% of the variance, with other factors accounting for 8% of the variance or less. This indicates that the majority of items are related to a single underlying construct of "well-being." • The Short-Form 36 (SF-36; Ware & Sherbourne, 1992 ) is a 36-item health-related quality of life measure that has eight sub-scales: physical functioning (10 items), role functioning (four items), bodily pain (two items), general health (five items), vitality (four items), mental health (five items), emotional role limitation (three items), and social functioning (two items). Each item has a forced-choice response format, with two to six possible response options. The higher the score in any domain, the better the person's health-related quality of life. Extensive psychometric evaluations of the SF-36 have previously been undertaken and the Australian version of the questionnaire which was used in this study has demonstrated internal consistency, test-retest reliability, and construct validity (Sanson-Fisher & Perkins, 1998) . From the eight sub-scale scores, a Physical Component Score (PCS) and a Mental Component Score (MCS) can be calculated (Ware & Kosinski, 2005) , and this was the approach taken in this study. These summary scores range from 0 to 100, with a mean of 50 and a standard deviation of 10.
The questionnaires administered immediately post-ACE and then 6 mo later (i.e., tests 3 and 4) were as follows:
• The Client Oriented Scale of Improvement (COSI; Dillon, James, & Ginis, 1997) , which is used for hearing aid fitting, was modified for the present study. The participants were asked to identify up to five goals at the commencement of the program and to rate outcome at the end. Instead of using two scales to measure outcome post-treatment as in the original version of the COSI, only one response scale was used. Response options were worse (1), no different (2), slightly better (3), better (4) or much better (5). In the original COSI, there is another response scale on "final ability to hear with aid/s", which would not have been appropriate in the present study. When used in studies of hearing aid fitting, the assessment has been found to have good test-retest reliability and relates well to other measures of outcome such as benefit (Dillon, James, & Ginis, 1997; Dillon, Birtles, & Lovegrove, 1999 ).
• The International Outcome Inventory-Alternative
Interventions (IOI-AI; Noble, 2002 ) is a 7-item measure which includes questions about specific outcomes: daily use of ACE strategies, benefit, residual activity limitations, satisfaction with the program, residual participation restrictions, impact on others, and quality of life. Each item has five response choices that differ depending on the item, and higher scores indicate more positive outcomes. In a previous publication (Hickson et al., 2006) we report that the measure has good internal consistency (Ͼ0.79) and that a small number of significant, low correlations between items on the measure indicate that each essentially reflects different aspects of outcome.
In addition to the outcome measures described thus far in this section, the subscale on attitudes to hearing impairment from the Hearing Attitudes to Rehabilitation Questionnaire (HARQ; Hallam & Brooks, 1996) was included to investigate the possible impact of initial attitudes to hearing impairment on the outcomes of intervention. Brooks & Hallam (1998) studied 135 first-time aid users and reported a relationship was between initial attitude and outcome: those who were less distressed by their hearing difficulties initially used their aids less frequently in the long-term and reported less benefit. The HARQ subscale has 20 items, good internal consistency (Ͼ0.76) and test-retest reliability (Ͼ0.76) (Hallam & Brooks, 1996) . Each item is a statement, for example, "My hearing loss makes me feel isolated from other people," and response options are True (score ϭ 3), Partly true (score ϭ 2), and Not true (score ϭ 1). Four of the 20 items are negatively worded, for example, "I've come to regard whatever hearing difficulties I may have as a problem not worth worrying about." Scoring of response options is adjusted for such items. The range of possible scores on the HARQ is from 20 to 60 with higher scores indicating greater awareness of hearing impairment.
Procedure
After receiving expressions of interest from potential participants, the research team contacted the participants by telephone to provide further details of the study and to make an appointment for an initial assessment. The initial assessments were conducted in individual participants' homes or at a community center and involved collection of relevant demographic information and a hearing assessment to determine eligibility for inclusion in the study. The pure-tone hearing test was conducted using a Madsen Micromate 304 with circumaural headphones in both ears at .5, 1, 2, and 4 kHz. If participants met the inclusion criteria, they and their significant other (if relevant) were randomly allocated to either the Social ϩ ACE group or the ACE only group in a community location which was situated in a location convenient to them.
The ACE program consists of a series of modules about everyday communication activities that have been found to be problematic for older people with hearing impairment (Hickson et al., , 2006 ). The Appendix contains a list of the modules in the ACE along with the learning objectives for each module. The particular modules undertaken by each group depends on the communication needs analysis conducted in the first session using the Nominal Group Technique (Delbecq, Van de Ven, & Gustafson, 1975) , in which group members prioritize the issues they want to address in the program. Problem-solving strategies are directed toward the specific communication settings in which individual participants identify difficulties.
The Nominal Group Technique involves the generation of ideas by individual group members initially, followed by group discussion of ideas, and finally the independent rating of ideas by individual group members. Because individual members are called upon to generate ideas, and then to rate the ideas independently, the technique allows all group members to contribute without the risk of a few dominating the process. The step-by-step process was as follows: 1) the group facilitator asked participants "What communication difficulties do you experience in everyday life as a result of your hearing impairment?," 2) the facilitator went around the group asking each participant in turn to state one difficulty only, 3) the facilitator wrote each difficulty on a board at the front of the group as it was stated, 4) group members continued to state one difficulty at a time until all difficulties were recorded, 5) the facilitator led the participants in the discussion and clarification of the difficulties, and the grouping together of any difficulties that were similar. Finally, each group member was given three post-it note stickers with "3," "2," and "1" written on each and asked to put the sticker labeled 1 next to the difficulty that was most important to them, the sticker labeled 2 beside the next most important issue and the sticker labeled 3 next to the issue that
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EAR & HEARING / APRIL 2007 was least important. At the end of the process the facilitator attributed a score of 3 to the difficulties labeled 1, a score of 2 to the difficulties labeled 2, and a score of 1 to the difficulties labeled 3. The remainder of each ACE program then consists of a series of modules about the top four ranked difficulties, that is, those with the highest scores. The most common communication difficulties identified by groups were, understanding people who do not speak clearly, understanding group conversation, communicating with family/spouse around the house, and listening to TV and radio and phone. In addition, individual client generated goals for ACE were obtained by using the modified version of the COSI described in the materials section. The modified COSI form was given to participants as a homework task after the initial ACE session. The question asked was "Take a moment to think about what goals you would like to achieve during the ACE program." Participants were asked to write these goals down on the COSI form.
Within each session, there is a detailed discussion of the communication activity itself, the sources of difficulty in the activity, possible solutions (communication strategies), and practical exercises. In the period between each session, participants are encouraged to use the newly learned strategies in their daily communication. The ACE is considered to be a problem solving interactive program with participants and the facilitator acting as partners in the communication process, in which participants are encouraged to generate solutions in an appropriate and supportive environment.
The social program involved the same amount of contact as the ACE program. In this program, the facilitator and participants covered the following topics: Introduction to communication; communication and technology; communication changes in ageing; communication and memory changes; and communication and reading and writing. As participants were blinded to the fact that this was a placebo program it was important to select topics that could credibly be part of a communication education program and were of sufficient interest to group members to maintain their participation. The social and ACE programs were conducted in meeting rooms in community locations around the Brisbane metropolitan area, including public libraries, retirement villages, and church halls. A total of 25 groups were formed for the project, with group membership consistent across all sessions for each group. The group facilitator for all groups was the third author (Scarinci) who is a qualified speech pathologist with expertise in hearing impairment. The other authors (Hickson and Worrall) had previously run ACE groups before the start of the research project described here, and trained Scarinci for this project. Table 1 shows the questionnaires used at each testing session. Each was administered in interview format. Questionnaires before participation in either the Social ϩ ACE or ACE only groups were administered by members of the research team. All subsequent testing sessions were conducted by an independent assessor who had not previously met the participants and who was unaware of the nature of the social and ACE programs and participant allocation. Testing was generally conducted in participants' homes or in the community location where the group program was held.
Qualitative data was also collected for analysis in the form of participant feedback forms. After each ACE session, participants were asked to provide feedback on the session in terms of what they liked about the session and how the session could be improved. After completion of the ACE program and at the 6-mo assessment (Test 4), participants were also asked to provide feedback regarding any action they had taken after participation in the program (e.g., fitting of hearing aids, use of strategies). At the 6-mo assessment, participants were also asked to report anything that may have happened since completing the program that may have affected their quality of life (e.g., health, family situation). Table 3 contains a summary of the descriptive statistics for all pre-post questionnaires. Independent samples t-tests showed there were no significant differences on preprogram scores (i.e., Test 1 for Social ϩ ACE group and Test 2 for ACE only group) between the two groups for any of the measures (p Ͼ 0.05). This result, in combination with the fact that there were no differences in demographic variables between groups, confirms the adequacy of the randomization procedure.
RESULTS
To test all hypotheses, results were analyzed using a linear mixed model with the within-subjects factor of test time; between-subjects factors of group, gender, frequency of hearing aid use, and attendance of significant others; and between-subjects covariates of age, better ear pure-tone average and HARQ scores. The term factor is used for categorical variables, and covariate is the term used for variables that have a continuous interval scale. All first-order interactions were included in the first model. In subsequent models, nonsignificant terms were removed until only significant terms remained. F tests were used initially for each pre-post questionnaire to test the size of all factors and covariates and their interactions, and t-tests were used after this to address the study's specific hypotheses. Diagnostics of the residuals for each dependent vari-able indicated that the distribution of scores was normal (Q-Q Plots) and the variance homogeneous. These assumptions underlie the use of applied mixed models. Linear mixed model analysis, which in many ways is similar to repeated-measures analysis of variance, was chosen because of its suitability for studies such as this one as it takes into account correlations between results on the same measures over time and can cope with missing values (Brown & Prescott, 1999) . Unlike repeated-measures analysis of variance, linear mixed model analysis does not discard incomplete cases.
Effect sizes were calculated for both within and between-group comparisons. The calculation of effect size is most commonly undertaken for betweengroup comparisons using measures such as Cohen's d (Cohen, 1988; Cox, 2005) . The effect size is equal to the difference between group means divided by the pooled standard deviation of the two means. Withingroup effect size calculation is less common and somewhat more controversial as it is not clear how the pooled standard deviation should be computed. A decision was made to follow the suggestion of Dunlop, Cortina, Vaslow, & Burke (1996) and divide the difference between the preprogram mean and the postprogram mean by the standard deviation of the preprogram mean.
Hypothesis 1: Changes With ACE Versus Changes With Social Program
For each pre-post measure the study's specific hypotheses were tested using linear contrasts. Between-group comparisons of change associated with the ACE program (Test 2-Test 3) with change associated with the social program (Test 1-Test 2) were not significant for any of the measures. Effect sizes for between group comparisons varied from a high of 0.36 for the SAC to 0.09 for the Physical Component Score of the SF-36 quality of life measure. Effect sizes for other measures were 0.23 for the HHQ, 0.20 for the QDS, 0.21 for the Ryff, and 0.28 for the Mental Component Score of the SF-36. Effect sizes in this range are classified as small according to Cohen (1988) .
Within-group changes with the ACE program were the focus of the study's second hypothesis and are described in the next section. We also considered it important however to determine if the social program had any beneficial within-group effects. In order to examine this, comparisons of Test 1 and Test 2 results were conducted for the 78 participants in the Social ϩ ACE group. There were no differences in pre 
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Hypothesis 2: Within-Group Effects of ACE
In relation to the second hypothesis, the analysis revealed that there were significant reductions in measured communication participation restrictions (HHQ, QDS) and activity limitations (SAC), and improvements in well-being (Ryff) for participants who completed the ACE program. There were no significant improvements in quality of life as measured by the SF-36.
The HHQ results for both groups are shown in Figure 1 . To test the hypothesis, we first tested whether there was any difference in change scores between the two participant groups and found that the difference between groups for change scores associated with ACE (i.e., Test 2-Test 3) was not significant [t ϭ -0.082, p ϭ 0.935]. The subsequent pre-post ACE comparison for all 178 participants showed that scores significantly reduced after the program [t ϭ -4.967, p Ͻ 0.001], consistent with a reduction in self-reported participation restrictions. The effect size for the ACE on the HHQ was 0.25.
The QDS findings are shown in Figure 2 . The results for both groups were again combined because there was no significant difference between groups for change scores associated with ACE (i.e., Test 2-Test 3) [t ϭ 1.127, p ϭ 0.260]. The pre-post ACE comparison for all 178 participants showed that participants reported significantly fewer participation restrictions after the program [t ϭ -2.293, p Ͻ 0.001]. The effect size for the QDS was 0.12.
The SAC results are depicted in Figure 3 . Results for both groups were combined because there was no significant difference between groups for change scores associated with ACE (i. 
Hypotheses 3: Maintenance of ACE Effects at 6 Mo After the Program
Analyses of change scores showed few significant differences over the 6-mo time frame on any of the measures. For the HHQ, the hypothesis was tested with results for both groups combined because the change scores from Test 3 to Test 4 were not significantly different for the two participant groups [t ϭ -0.118, p ϭ 0.906]. There was no significant difference in reported participation restrictions immediately after ACE and those reported 6 mo later [t ϭ 0.848, p ϭ 0.397].
On the QDS measure of participation restrictions, improvements with the ACE were maintained at 6 mo for both groups [t ϭ 0.858, p ϭ 0.392]. This analysis was conducted with results for both groups combined because the change scores from Test 3 to Test 4 were not significantly different for the two groups [t ϭ -0.047, p ϭ 0.963].
On the SAC measure of communication activity limitations, a different pattern of results was obtained for the two participant groups over time [t ϭ -2.533, p Ͻ 0.05]. The ACE only group maintained their reduction in SAC scores at 6 mo [t ϭ -0.753, p ϭ 0.452]. However, the mean scores for the Social ϩ ACE group were significantly higher at Test 4 than at Test 3 [t ϭ 2.682, p Ͻ 0.01], meaning that this group did not maintain their reduced communicative activity limitations as measured by the SAC.
On the Ryff well-being scale, the significant improvement found for the Social ϩ ACE group when they completed the ACE program was maintained at the 6-mo follow-up [t ϭ -0.343, t ϭ 0.732]. There was no significant change from Test 3 to Test 4 for the SF-36 quality-of-life measure.
Factors Associated With ACE Effects
The variables of age, gender, better ear pure-tone average, aid use, and attendance of significant others were not significantly related to results obtained on any of the pre-post questionnaires. Attitudes to hearing impairment as measured by the HARQ was the only variable that showed a significant interaction with the test session variable and this occurred for three of the five pre-post measures used in the study (i.e., HHQ, QDS, SAC).
For the HHQ, HARQ scores influenced change in scores over time [F ϭ 7.69 
Summary of Pre-Post Questionnaire Results
The first hypothesis that improvements in measured communication participation restrictions, activity limitations, well-being, and quality of life would be greater for participants who completed the ACE program than for a control group who completed a placebo social program was not supported by the data. The between-group comparison of change scores associated with the social program, and those associated with ACE were not significant for all measures. Overall however, the results provide substantial support for the study's second hypothesis about the beneficial effects of the ACE program. For participants who completed the ACE, there were significant reductions in measured participation restrictions and communication activity limitations (HHQ, QDS, SAC), and improvements in well-being (Ryff). There were however no improvements in quality of life as measured by the SF-36. Thus, although there were changes with ACE the effect sizes were small (range ϭ 0.06 to 0.36) and were evident only in the more tightly controlled within-group analysis rather than the betweengroup analysis which has greater variance. The third hypothesis about the maintenance of improvements at the 6-mo post-test was largely supported by the results. Improvements in measured communication participation restrictions (HHQ, QDS), activity limitations (SAC), and well-being (Ryff) after ACE were unchanged at 6 mo. The only exception was for the Social ϩ ACE group whose SAC scores worsened at 6 mo. The findings relating to the study's aim about factors influencing change with
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Post-ACE Program Data
Not all participants could identify goals to include using the COSI. One hundred thirty-three participants generated a total of 380 goals (mean ϭ 2.88; Range ϭ 1 to 5 goals). The most common goal identified by participants was to "Gain knowledge, and learn communication skills, and develop coping strategies," accounting for 25% of the total goals. "Learning about specific information, often about hearing aids" (14.21%), "understanding people who don't speak clearly," (9.47%) and "understanding group conversation" (8.16%) were also common goals identified by participants. As there was no significant difference in scores obtained on the COSI for the ACE and Social ϩ ACE groups, the results for both groups were combined. For the most common goal, "gain knowledge, and learn communication skills and develop coping strategies," the average response was "better" (mean ϭ 4.0, SD ϭ .93); 7.4% reported no change, 20.2% were slightly better, 37.2% were better and 35.1% were much better. Thus, 92% reported some improvement for this goal. For the goal about "learning specific information," the average response was between "slightly better" and "better" (mean ϭ 3.31, SD ϭ 0.93). Similar results were also obtained for the goals "Understanding people who don't speak clearly" (mean ϭ 3.14, SD ϭ 1.02) and "Understanding group conversation" (mean ϭ 3.23, SD ϭ 1.06).
In addition to the analysis by type of goal, responses were analyzed according to the order in which goals were prioritized. Responses for the first goal identified were: 1.5% worse; 24.1% no difference; 24.1% slightly better; 29.3% better; and 21.1% much better. Thus the majority (74.5%) reported improvement, and the mean score for this goal was 3.44 (SD ϭ 1.12). The same pattern was observed for the other goals identified by participants, with between 76.7 and 78.5% reporting some improvement for each goal. The COSI was readministered at Test 4 and the means for goals 1 and 2 were compared with those obtained at Test 3. Differences were not significant [t ϭ -0.81, p ϭ 0.419 for goal 1; t ϭ 1.50, p ϭ 0.137 for goal 2] meaning that reported outcomes immediately after ACE were maintained at the 6-mo follow-up.
Responses of participants on the IOI-AI obtained at Test 3 immediately after the ACE program are summarized for all items in Table 4 . Results for both participant groups were combined because there were no significant differences in scores between the two groups. Outcomes were favorable overall with the most frequent response being 3 or above on all items. The most positive responses were evident for item 4 (Satisfaction) and item 6 (Impact on others). The IOI-AI was readministered at Test 4 to 166 participants. There was no significant difference in mean scores from Test 3 to Test 4 for items 1 (use), 3 (residual activity limitations), 5 (residual participation restrictions), and 7 (quality of life). Mean scores did however worsen over time for item 2 (benefit) from 3.33 to 3.02 [t ϭ 3.59, p Ͻ 0.001]; for item 4 (satisfaction) from 4.41 to 4.07 [t ϭ 6.05, p Ͻ 0.001]; and for item 6 (impact on others) from 4.43 to 4.39 [t ϭ 2.24, p Ͻ 0.05].
Qualitative Feedback
Throughout the program and at the completion of the program participants provided a wide range of comments regarding what they liked about the sessions and how the sessions could be improved. All qualitative data was entered into Microsoft Excel for Windows and analyzed using qualitative content analysis (Morgan, 1993) . The initial step in the data analysis procedure was to categorize the comments into thematic categories. After independent coding, a process of cross checking was undertaken to ensure consistency of data interpretation (Patton, 1990) . This involved discussion between members of the research team to determine the final set of categories for the data. Individual participants generated a total of 2126 comments concerning what they liked about the program and 701 comments regarding how the program could be improved. Results of the qualitative content analysis of participant comments are provided in Table 5 . The most commonly occurring comment provided by participants regarding what they liked about the program was "learning specific strategies," accounting for 16.6% of total positive comments, followed by "general positive comments" about the program (15.57%) and "sharing of problems and listening to others points of view" (15.05%).
In terms of how the program could be improved, the most frequent comments provided by participants (46.22%) reflected that there was "nothing to improve." "More discussion on specific strategies" (6.42%) and "control of participant discussion" (i.e., preventing participants from talking over one another) (3.71%) were also suggested by participants. Comments relating to "personal factors," such as "hearing not bad enough" and "fixed in own ways" accounted for 4.99% of comments.
After completion of the ACE program and at the 6-mo assessment, participants also provided feedback regarding any action they had taken after participation in the program. Individual participants generated a total of 1128 comments concerning actions they had taken. Results of the qualitative content analysis of participant actions are provided in Table 6 . The most common action reported was Using communication strategies discussed during the ACE program, accounting for 53.9% of total actions reported. "Obtaining a hearing aid or wearing hearing aids more frequently" (6.12%), "Increased awareness of and acceptance of hearing impairment" (5.23%), and "Feeling more positive and confident about hearing impairment" (4.88%) were other actions reported by participants. Six per- 
DISCUSSION
Overall, this study has provided some empirical evidence to support the effectiveness of the ACE program for older community-based adults with mild to moderate hearing impairment. The program evaluation was multifaceted including pre-and postprogram comparisons to test specific hypotheses, as well as quantitative and qualitative postprogram measures of outcomes.
The first hypothesis of the research related to the between-group comparisons of those who attended the social program and those who attended the ACE. It was hypothesized that improvements in communication participation restrictions, activity limitations, well-being and quality of life would be greater for ACE participants than for the control group. This hypothesis was not supported by the results. Thus, although we found consistent significant withinsubject improvements with ACE there were also some improvements with the social program, and the effect sizes for the ACE were not sufficiently large to reveal a between-group difference. ACE effect sizes obtained in the present study were small ranging from 0.06 to 0.36, depending on the measure used. Based on a pilot study, we estimated a medium effect size of 0.5, which was not found in the larger sample. The participant sample size of approximately 100 participants per group was selected based on the pilot study and thus, in the end, it seems that the study was underpowered with respect to the between-subject variance. A probable reason for the larger effect size estimate in the pilot study was that researchers who conducted the postprogram assessments in the pilot were not blinded to preprogram scores and to group membership as they were in the final research study.
The second hypothesis, that there would be significant reductions in communication participation restrictions and activity limitations, and improvements in well-being and quality of life for participants who completed the ACE program was generally supported by the findings. Significant reductions in communication participation restrictions and activity limitations (HHQ, QDS, SAC), and improvements in well-being (Ryff) were obtained; however, there were no improvements in health-related quality of life from pre-to post-ACE, as measured by the SF-36. These results are similar to previous research in two ways. First, other studies have also demonstrated within-subject benefits of communication training using measures of communication (Abrams et al., 1992; Beynon et al., 1997; Chisolm et al., 2004; Kramer et al., 2005; & Holmes, 1996) . Second, research that has investigated the outcomes of other audiological interventions such as hearing aid fitting have generally found that benefits are evident on disease-specific measures (e.g., HHQ, QDS, SAC) and not on generic quality-of-life measures (e.g., SF-36) (Bess, 2000; Stark & Hickson, 2004 ). An exception to this is the report of Abrams, Chisolm, & McArdle (2002) that found a positive change in the Mental Component Score of the SF-36 after rehabilitation. The fact that benefits are usually evident on disease-specific measures and not on generic quality of life measures is believed to be because the latter are not sufficiently sensitive to changes in hearing and communication. There is however an important difference between the findings of the present study and previous research. The fact that the Ryff generic measure of well-being showed improvements with the ACE program suggests that this tool has promise as a useful outcome measure in audiology. Although this is the first report of Ryff findings for people with hearing impairment, a previous study by Cruice et al. (2003) indicated that the measure was sensitive to the effects of communication disability in people with aphasia after stroke.
This study was the first of its kind to include a placebo intervention program to control for the fact that improvements related to group communication training may be due to the time spent in a group with a clinician and peers with hearing impairment. Other important elements of the research design in this double-blinded, randomized, controlled trial were that the participants were randomly allocated to the groups, participants were blinded to group membership, participants in both groups received the same assessments, and the assessors who interviewed the participants at Test 2, 3, and 4 were blinded to group membership. The within-group analysis of changes from before and after the placebo social program showed that there were no significant differences on the HHQ, SAC, and Ryff, but there were improvements on the QDS and the Mental Component Score of the SF-36. Thus, attendance at a group social program did have some positive benefits for participants in this study in terms of reducing participation restrictions and improving aspects of quality of life. As stated above, Abrams, Chisolm, & McArdle (2002) reported a positive change in the Mental Component Score of the SF-36 after a group rehabilitation program and, in light of the results obtained here, it seems that this may have been due to group attendance rather than to a specific focus on hearing and communication in the group.
Another aspect of the effect of the placebo social program that warrants consideration is whether or not attending the social program initially influenced the outcomes obtained with ACE. This was not the case for any of the communication specific measures. The positive within-group improvements with ACE on measures of participation restrictions and communication activity limitations (i.e., HHQ, QDS, SAC) were not significantly different for the two participant groups. There was however a differential effect of ACE for those who attended the social program first. They reported significantly greater improvements in well-being with ACE than participants who attended the ACE only. This suggests that better outcomes may be obtained with ACE if participants spend more time together in the group environment. However, the better outcomes were only evident for the well-being measure and not for any of the other pre-post measures or the post-ACE only measures (i.e., COSI and IOI-AI) and thus, increasing the length of the program is probably not justified.
Findings from the 6-mo follow-up provide evidence to support the study's third hypothesis that improvement post-ACE would be maintained. Overall, the gains observed in the 1 to 2 wk after the ACE on the HHQ, SAC, QDS, and Ryff were maintained for both groups 6 mo later. Similarly, Chisolm et al. (2004) reported that self-report outcomes for participants who received hearing aid fitting and a group counseling-oriented rehabilitation program remained stable over a 12-mo period.
One of the aims of the study was to investigate factors related to outcomes with the ACE. The factors considered were age of participants, their gender, degree of hearing impairment in the better ear, hearing aid use, involvement of significant others in the program, and attitudes to hearing impairment. The only variable that was significantly related to outcomes was the participant's initial attitude as measured using the HARQ. Those participants who had higher scores on the HARQ and therefore greater awareness of hearing difficulties, showed greater reductions in HHQ, SAC, and QDS scores with the ACE program (r ϭ 0.23 to 0.35). This finding is consistent with studies on factors associated with hearing aid fitting which have demonstrated that initial attitude is associated with success postfitting (Brooks & Hallam, 1998; Gatehouse, 1994; Hickson, Hamilton, & Orange, 1986; Hickson et al., 1999; van den Brink, Wit, Kempen, & van Heuvelen, 1996; Wilson & Stephens, 2003) . Attitude to hearing impairment is therefore an issue that should be given careful consideration before including older people in audiological rehabilitation. Greater benefits will be obtained for those with greater awareness of their hearing difficulties. It may be advantageous to delay rehabilitation for some participants and provide them with information material and home exercises aimed at increasing their hearing awareness.
In terms of the other outcome measures used to evaluate the ACE program, positive responses of participants were evident on both the COSI and the IOI-AI, and in the qualitative comments. Approximately 75% of participants who identified goals using the modified COSI reported some improvement post-ACE. The mean score for the first identified goal was 3.44, which is midway between "slightly better" and "better" on the response scale. In addition, there was no significant change in COSI results at the 6-mo follow-up. Compared with data for hearing aid fitting the mean score of 3.44 is less than that typically obtained for that form of rehabilitation. In a study by Dillon et al. (1999) of more than 4000 participants with a mean age of 76 yr in a national rehabilitation program in Australia, mean values of 3.9 to 4.6 were recorded for a range of goals. It may be therefore, that hearing aid fitting is more effective in terms of improving goals for older clients. However, there is another possible explanation for the lower mean score in the current study. In the study by Dillon, the clinician who had worked with the client throughout the rehabilitation process scored the outcome in consultation with the client. The impact of this clinician-client relationship on the measurement of outcome should not be underestimated. It is our experience that clients are reluctant to give negative feedback to the person who has been working with them in rehabilitation. To address this potential bias in the present study, the researcher who obtained the data was not a person whom the client had a previous relationship with. Thus, the lower mean score we obtained may be related to this methodological difference.
Overall, findings on the IOI-AI were extremely positive. Results for a subset of 96 participants have previously been reported Hickson et al. (2006) and are very similar to the data for the 178 participants presented here. In the earlier report, outcomes for the ACE with the IOI-AI were compared with those obtained for hearing aid fitting using the IOI-HA (International Outcome Inventory-Hearing Aids). Scores on almost all items were similar, and for items 4 (satisfaction), and 6 (impact on others) the mean values obtained for the ACE were significantly better than those reported for hearing aids (Cox & Alexander, 2002; Kramer, Goverts, Dreschler, Boymans, & Festen, 2002) . The only time the ACE result was significantly lower than that for hearing aids was for item 1 (use). It seems that hours of use of communication strategies are hard for participants to quantify, in comparison to hours of use of hearing aids. The use of a hearing aid requires a
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EAR & HEARING / APRIL 2007 physical action on the part of the participant, that is, to put on and take off the hearing aid but the hours that a behavioral strategy is used is harder to quantify. At the 6-mo follow-up, there were some small but significant reductions in IOI-AI scores with participants reporting somewhat less benefit (item 2), satisfaction (item 4) and impact on others (item 6) than they did initially. Thus, there was a decrease for two of the items (i.e., satisfaction and impact on others) where initial scores were particularly high compared with hearing aid fitting results. Nevertheless the mean scores were still above 4 on a 5 point scale, and higher than means for hearing aid fitting reported by Cox and Alexander (2002) and Kramer et al. (2002) . Interestingly, Kramer et al. (2005) reported some improvement in satisfaction (item 4) and quality of life (item 7) over the same time interval for participants who undertook a homebased communication program. Further evaluation of the long-term benefits of communication training is warranted so that outcomes for participants can be optimized over time.
The qualitative data provides further evidence of the positive feelings of participants towards the ACE. The participants generally enjoyed the structure and content of the program and almost half reported that there was "nothing to improve" on the ACE program. Some comments were made however about the structure of the program (location, length of sessions, size of group) and, along similar lines, a number of potential participants in the recruitment phase did not continue with the program because of concerns over the weekly commitment and the group setting. These findings have led us to begin the development of an individualized version of the ACE, referred to as the I-ACE, for participants to work on in their own time in a home setting. Obviously, people who decide to take up this option will not have the opportunity to engage in the same level of peer interaction afforded by a group; nevertheless, we believe the I-ACE will be appealing to some older people.
Some evidence from participants' qualitative comments about actions they took as a result of attending the ACE, indicate the potential for such a program to significantly improve outcomes of traditional audiological rehabilitation. Approximately 10% had taken actions such as obtaining a hearing aid, wearing the aids they have more frequently, or visiting an audiologist. The results of this research support the use of ACE as both an alternative to traditional hearing aid fitting, and a supplement to improve outcomes.
A limitation of the study is that the between-group comparison was probably underpowered. Another issue here was the drop-out rate in the social program.
Equal numbers of participants were allocated to both groups but it proved difficult to maintain membership of the control group over the necessary 10-wk period. In future studies, it is recommended that oversampling to the placebo intervention be used to account for this.
In conclusion, the combination of evidence from both quantitative and qualitative sources indicates that the ACE program is an effective rehabilitation option for older people with hearing impairment. Quantitatively, although effect sizes were small, the program was associated with significant reductions in participation restrictions and communication activity limitations and improvements in well-being. Improvements were generally maintained 6 mo after the program. Qualitatively, the program assisted many people to achieve their rehabilitation goals, and high levels of satisfaction were reported. The ACE can therefore be recommended as an alternative to hearing aid fitting for people who do not wish to use amplification or as a supplement to amplification to enhance outcomes. In light of the deficiencies in current service delivery to older people with hearing impairment (e.g., poor take-up rate of services, nonuse of hearing aids after fitting) it is imperative that older people are offered intervention options and that choices are not limited to hearing aid fitting only. Further research is developing and evaluating another option, an individual version of the group ACE program.
